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The present invention relates to a conveying device for conveying item, goods, lug- 
gage, parcels or the like as well as the use of such a device. 

Handling of goods, parcels, luggage and the like can be a very demanding task for a 
number of reasons, depending especially on the situation at hand. Personnel loading or 
unloading such items often have to lift them onto a conveyor, or carry the items to the 
conveyor in order for the conveyor to be able to transport them into or out of storage. 
In storage facilities, such as warehouses, trucks and containers, although the work may 
be heavy, the position of the people carrying out the task may be relatively comfort- 
able and, furthermore, wheeled vehicles such as fork lifts and the like may in some 
instances be used in order to carry and move the items about. 

In other instances, especially in cargo holds of trains and in particular in air crafts, the 
space is extremely limited, whereby the personnel carrying out the transferral of items 
either from the conveying device into the tightly packaged cargo hold or vice versa 
often have to be in a rather uncomfortable situation lifting relatively heavy items such 
as luggage, packages and the like from a kneeling or severely bent-over position. This 
will eventually lead to injuries and is known to wear cargo personnel down. 

In order to alleviate these problems, a number of solutions have been proposed in the 
prior art. One of these solutions is the well-known flying carpet, which is installed at 
the bottom of the cargo hold such that, as an item of luggage or package is introduced 
into the cargo hold, the items are stacked to the appropriate height and the entire stack 
is slid on the flying carpet into its final position in the cargo hold. As cargo often is 
stacked in more layers, the personnel will still have to lift the item from the conveyor 
onto the stack on the flying carpet and push the stack into its final position in the hold. 
An additional disadvantage with the flying carpet is that, as it is permanently mounted 
inside the air craft, the extra weight and space taken up by the flying carpet will be a 
relatively costly installation for the air craft carrier in the long run. 
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For this purpose, other devices have been developed, such as for example the convey- 
ing device disclosed in US 5584376. This conveyor is sideways flexible such that it 
may be placed on the floor of the cargo hold, and by the personnel carrying out the 
loading or unloading of the cargo hold, the conveyor may be pushed or pulled into an 
5 appropriate location in relation to the cargo which needs to be stacked or removed. 
This device is constructed by having one centrally located single longitudinal rigid, but 
sideways flexible, plane onto which a number of rails are arranged, said rails having 
means for rotatably arranging a number of axles onto which transport rollers are pro- 
vided on which the luggage will be transported. 

10 

This conveyor, although providing the advantage that it is removed from the air craft 
and thereby does not take up space or add extra weight to the air craft, has, however, a 
number of disadvantages. Firstly, the arrangement of rollers with discrete transport 
surfaces allows for parts of the luggage such as handles, straps, tags and the like to 
15 become stuck. Furthermore, in the crammed space of the cargo hold of an air craft the 
luggage must still be pushed along the conveyor towards the motorized conveyor of 
the conventional type which is to be arranged immediately adjacent the gate to the 
cargo hold. 

20 The present invention, however, therefore sets out to provide a conveyor system which 
is very flexible such that it for example may be arranged on top of one or more layers 
of items, which furthermore comprise compulsion means for rotating the rollers such 
that the heavy work of pushing a number of items, for example luggage, through the 
cargo hold is avoided, and at the same time is very flexible and light-weight such that 

25 it is easy for the personnel to handle. 

This is solved by a conveying device of the type mentioned above which is particular 
in that the conveying device comprises a plurality of conveying elements, where each 
conveying element comprises a chain box element in which at least one transport 
30 roller is rotatably fixed such that rollers arranged in adjacent conveying elements de- 
fine the conveying device transport plane, and that chain box elements of adjacent 
conveying elements are interconnected in such a way that one conveying element may 
articulate in relation to adjacent conveying elements, and that at least some of the 
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chain box elements in the conveying device comprise drive means directly engaging 
and rotating the transport rollers. 

The provision of articulated joints between adjacent conveying elements provides for a 
5 large degree of flexibility in the conveyor such that the conveyor is adaptable to be 
used in spaces where it hitherto only has been possible to remove cargo and the like by 
manual means. Furthermore, by providing drive means to at least some of the transport 
rollers, it is unnecessary for the persons handling the cargo to push the cargo along the 
conveyor. Furthermore, the drive means may also act in order to control the velocity of 

10 the parcels which is an important aspect if the conveying device is elevated for exam- 
ple in connection with being placed on a couple of layers of items or on an inclined 
surface. This is particularly important where the conveyor also turns sideways in that 
the aggregated velocity and weight of an item/parcel such as a suitcase may present 
such a force that, if the speed is too high, it will be pushed off the conveyor due to 

15 centrifugal forces in the turn of the conveyor. By keeping the velocity down on the 
items to be conveyed, it is assured that they will have an increased possibility of stay- 
ing on to the conveying surface, and thereby correct conveying of items out or into a 
cargo hold may be achieved. 

20 In a further advantageous embodiment each conveying element is provided with two 
transport rollers, one on each side of the chain box element, and the axles of the two 
transport rollers may be separate and independent, or the transport rollers may share a 
common axle. 



25 In embodiments where the transport rollers only are provided on one side of the chain 
box element, the conveyor is especially adapted to the bent around the point inside the 
chain box element's side of the conveyor. By providing transport rollers on each side 
of the chain box elements it is achieved that the conveying device is more versatile in 
that it may be bent to both sides regardless of the chain box element. 

30 

Furthermore, by providing separate and independent axles for the transport rollers it 
will be possible to compensate for the different velocities arising from cargo going 
through a turn in the conveyor. When an item travels along a conveyor in a straight 
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line, its speed in either side of the conveyor will be the same. When the item, however, 
goes through a turn, the distance which needs to be travelled is longer on the outside 
than the distance which needs to be travelled on the inside, whereby the transport roll- 
ers on the outside should rotate faster than the transport rollers on the inside. This may 
5 be achieved by providing the transport rollers on independent axles, whereby the trans- 
port rollers are not dependent on the rotational speed of the other transport roller 
arranged in the same chain box element. 

For other purposes, however, it might be advantageous that they share the same axle, 
1 0 namely in cases where drive means are arranged such that gear boxes and the like may 
be avoided in order for one drive means to power two separate axles and, furthermore, 
in situations where it is desirable to assure that the same speed is achieved on either 
transport roller. 

15 In a further advantageous embodiment of the invention each conveying element is 
provided with a support structure, and said support structure is in one end connected to 
the chain box element, and is at the opposite end connected to the end of the axle of 
the transport roller opposite the chain box element, and the support element may 
optionally be provided with support means, where the means may comprise wheels, 

20 studs, gliders, runners or the like. 

In order to provide added stability such that the conveying device does not rest solely 
on the chain box element, a support structure is provided. This support structure also 
supports the transport rollers such that the stresses transferred to the bearing in the 

25 chain box may be lessened. The overall structure thereby becomes more rigid and may 
be exposed to a harsher treatment. In order to further facilitate the versatility and user- 
friendliness of the device, the support structure may be provided with support means 
such that the positioning of the conveying device is eased. Especially repositioning or 
placing the device in a new position while the conveying device is loaded with for 

30 example luggage in the cargo hold of an airplane may be facilitated in this manner. 

In a further advantageous embodiment the articulation joint connecting two adjacent 
conveying elements comprises a ball structure attached or integral with the chain box 
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element at one end of the conveying element, and gripping means in the shape of two 
ring members at the opposite end of the chain box element, said ring members ar- 
ranged such that the ball structure of an adjacent conveying element may be held be- 
tween the two ring members. In addition to being relatively easy to manufacture, this 
5 type of connection provides for a very stable and yet flexible connection between two 
conveying elements. It thereby becomes possible to provide a very strong, simple and 
yet versatile joint. 

In a still further advantageous embodiment, relative articulation movements between 
10 two adjacent conveying elements is divided between two joints in each conveying 
elements such that articulation in the transport plane and twisting between two adja- 
cent conveying elements is provided by a first joint comprising the cooperation of the 
ball structures with the two ring members provided on an adjacent conveying ele- 
ments, and that a second joint is provided in the chain box element for relative inclina- 
15 tion, respectively declination, in relation to the intended transport direction. 

By further separating the articulation into two distinct movements where each move- 
ment is undertaken by a separate joint it becomes possible to flex the conveying device 
to a greater extent that what is possible with the articulation joint described above. By 

20 allowing the sideways flexing and twisting of two adjacent conveying elements in the 
ball and ring connection, this connection can be further reinforced in that the ball/ring 
joint does not need to be able to provide for the conveying device to adapt to inclina- 
tions or declinations. The flexing movement of the conveying device may, therefore, 
be better controlled. Twisting, i.e. the angular variation between two adjacent convey- 

25 ing elements, may also be provided and guided by means incorporated, for example in 
the ball and ring members. In some instances it might be advantageous to be able to 
twist the conveying device, for example in order to compensate for turns where items 
conveyed on the conveying device have to maintain a certain velocity. This principle is 
also known from race tracks, bicycle domes and the like where the track is elevated on 

30 the outside in order to compensate for centrifugal forces influencing the vehicles on 
the track. Furthermore, the twisting abilities of the conveying device also allows for 
unevenness which may be present on the surface onto which the conveying device is 
placed. 



WO 2005/073110 



6 



PCT/DK2004/000065 



The inclination, respectively declination, of the conveying device, i.e. whether items 
are to be transported up or down, is provided by an articulation joint separate from the 
ball/ring joint. The joint may be in the shape of overlapping circular half sections, for 
5 example where the drive axles of the transport rollers are fastened to a chain box such 
that the chain box element may bend in a plane substantially perpendicular to the 
transport plane. These aspects will be further explained in the detailed description of a 
preferred embodiment below. 

10 In a further advantageous embodiment the chain box element is hollow or at least an 
open passage is provided through the chain box element in the intended transport di- 
rection such that a through going passage is provided substantially through the entire 
conveying device allowing for wires, pipes and/or power cables to pass through the 
conveying element. 

15 

The hollow construction makes it possible to arrange all drive means and support ele- 
ments for the drive means inside the chain box element, whereby these installations 
may be completely integrated in the conveying device. By shielding these installations 
from the outside, the risk of damage to the installations and thereby accidental destruc- 

20 tion of the drive means is effectively hindered. Furthermore, cables, wire and the like 
may be become hitched on objects during the placing and arranging of the conveyer 
device inside the cargo hold such that the personnel handling the conveying device 
may have to exert an exaggerated force if not noticing that cables, wires or other 
power lines have become stuck, whereby an increased risk of damaging the power 

25 functioning of the conveying device is aggravated. 

In a further advantageous embodiment drive means are provided in all chain box ele- 
ments, whereby all transport rollers are powered. 

30 Although the size of parcels and luggage may be of such a nature that it will span over 
more transport rollers, and arranging drive means in only every third, fourth or what- 
ever transport roller may thereby be sufficient in order to propel the item along the 
conveying device, it might in some instances be advantageous to provide each and 
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every chain box element with drive means such that all transport rollers may be pro- 
pelled. This is particularly true in places where the items to be conveyed may have 
varying size such that a steady flow of items to be conveyed may be achieved regard- 
less of size. 

5 

In instances where not all transport rollers are provided with drive means and the 
items to be conveyed have different sizes, the items may stock up such that the items 
will push each other along the conveyor. This may damage some of the items or may 
push some items off the transport conveyer in cases where the items have not been 
10 placed exactly or correctly on the conveying surface. These situations can, to a large 
degree, be avoided by providing each transport roller with its own independent drive 
means, whereby the distance which is originally provided between each item during 
the loading or unloading procedure will be maintained throughout the conveying pro- 
cedure. 

15 

In a further advantageous embodiment the suitable drive means is chosen among elec- 
tric motors, hydraulic motors, belt drives coupled to a motor which belt drive powers 
two or three adjacent boxes, gearwheels, one or more chains. 

20 When selecting the appropriate drive means which is suitable, the choice depends on 
the circumstances under which the conveying device is to be used. For some applica- 
tions, and especially for loading and unloading of a cargo base on air crafts, it is desir- 
able to provide an overall construction which is low and lightweight, hr these in- 
stances it might be advantageous to choose a solution where electric motors are used 

25 as drive means. Electric motors have the advantage that they are rather compact con- 
structions compared to the possible power output and that power may be provided to 
the motor by wiring, which is flexible, cheap and easy to install. Especially in the em- 
bodiments of the invention where the chain box elements are hollow, the wiring as 
well as the electric motors may be arranged inside the cavities provided in the chain 

30 box elements. 

However, hydraulic motors may also be used, where the hydraulic pump may be 
placed outside the conveying device and by appropriate hydraulic power lines hydrau- 
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lie fluid under pressure may be forwarded to hydraulic motors arranged on the axles of 
the transport rollers for rotating these axles. 

A further interesting means for powering the transport rollers is the provision of a mo- 
tor which is coupled to a belt drive mechanism such that a double belt wheel is pro- 
5 vided on each axle of the transport rollers. By rotating the belt by means of a motor the 
rotation of the transport rollers' axle will be forwarded to the adjacent axle by means 
of a belt arranged in the second belt wheel. In this manner it is possible to provide 
rotational power to a number of transport rollers deriving from one single motor 
means. By appropriately arranging the axles of the transport rollers and thereby the 
10 double belt wheels in relation to the articulation points in the conveying device, a large 
degree of flexibility will be maintained in the conveying device as such. 



A similar advantage may be achieved by replacing the belts with chains or in an alto- 
gether alternative embodiment where a series of gear wheels arranged inside the hol- 
15 low chain box element transfers the power from the motor means to the axles of the 
transport rollers. 

In a further especially preferred embodiment the transport rollers are configured as 
non-cylindrical rollers, conical rollers or curved rollers, and all the rollers may be 
20 identical or any combination of different shapes of rollers may be combined in the 
same conveying device. 



For some purposes it has been found advantageous to not use cylindrical rollers. Espe- 
cially in instances where the items to be transported have substantially flat surfaces, it 

25 has been found that using transport rollers having a cylindrical shape could push the 
items to be transported slightly off track, especially when the path of the conveying 
device comprises sterns. By, however, giving the transport rollers a conical shape such 
that the diameter of the roller is larger on the outside of the conveying device and di- 
minishing toward the centre, a centring effect of the items arranged on the transport 

30 surface of the conveying device was achieved. As items are transported along the con- 
veying device they will experience a certain limited shaking or bouncing. Due to the 
influence of gravity, this in combination with for example conical rollers will cause 
the items to move towards the centreline of the conveying device. The conical features 
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of the transport rollers will, during straight runs of the conveying device, try to centre 
the items in relation to the centre axis of the conveying device due to the conical char- 
acteristics of the transport rollers. When an item is transported through a turn in the 
conveying device, the conical shape will likewise try to maintain the items to be trans- 
5 ported as close to the centre line of the device as possible. If the transport rollers are 
cylindrical, this centring effect due to the conical, i.e. inclined surface, will not be ef- 
fected and the items to be transported will as a result be brought into a position closer 
to the outer side of the turn on the conveying device. This outer position may be so 
exaggerated that the item may fall off the conveying device altogether. For special 
10 items, other roller shapes might be found advantageous; for example, curved rollers 
having their minimum diameter close to the central line were found to be advanta- 
geous when conveying smaller items or items not having substantial flat surfaces. 

In some instances it might also be advantageous to combine different types of trans- 
15 port rollers, i.e. transport rollers in one section being absolutely cylindrical, whereas 
the cross-sections in other parts of the conveying device advantageous may be in the 
shape of conical transport rollers. The skilled person having recognized the advantages 
of using curved, conical or cylindrical transport rollers will thereby be able to design a 
conveying device providing for optimum transport conditions. 

20 

In a further advantageous embodiment the conveying device or particular elements 
thereof may be manufactured from one or more of the following material groups: plas- 
tics, reinforced plastics, aluminium, steel, stainless steel, ceramics, brass, rubber, la- 
tex, nylon and resin based composites. 

25 

In the air craft industry it is well-known to use aluminium, hydraulic piping, electrical 
motors and wiring, whereby the advantages of these materials may be utilized in the 
conveying device according to the invention for applications especially connected to 
loading and unloading of luggage. Aluminium has proven to be a very durable mate- 
30 rial, which also is lightweight. Furthermore, aluminium may be cast which is an ad- 
vantageous process in connection with manufacturing the chain box elements. Fur- 
thermore, aluminium is weldable whereby repairs may be carried out on sight and 
within the technical knowledge of personnel working and maintaining air crafts in 
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general. For other purposes it might be advantageous to manufacture parts of the con- 
veying device in reinforced plastics or plastics in that these materials are rather cheap 
and especially with respect to reinforced plastics exhibit very good durability and 
strength characteristics. For yet other applications it might be advantageous to manu- 
5 facture the conveying device mainly from steel and in the food processing industry, 
where a conveying device according to the invention may be implemented in a slaugh- 
terhouse, fish working industry or the like, the device may advantageously be manu- 
factured from stainless steel which is hygienically acceptable, easy to clean and does 
not grown old. 

10 

The rollers may, again according to circumstances, be manufactured from any suitable 
material, but especially for conveying luggage, parcels and the like, transport rollers 
having a surface with high friction characteristics is advantageous, in which case the 
outer surface of the transport rollers may be clad in rubber, latex, nylon or other resin- 
15 based composites, whereby the skilled person may design the surface of the transport 
roller as a compromise between friction characteristics and durability. 

In a still further advantageous embodiment of the invention the outer carrying surface 
of the transport rollers is continuous or discontinuous for example by the provision of 
20 ring sections separated by valleys, and in the discontinuous configuration ring sections 
in transport rollers in one conveying element are offset in relation to ring sections in 
transport rollers in adjacent conveying elements. 

A number of advantages are achieved by this configuration of the transport rollers. 

25 Firstly, when the conveying device needs to follow a turn, ring sections arranged off- 
set on adjacent transport rollers may overlap the rotation of the transport rollers with- 
out hindering, whereby a tighter turn of the conveying device may be achieved than 
what would be possible if the rollers had been solid. Furthermore, the weight of the 
device as such is lowered, whereby the handling by personnel becomes easier. Also, 

30 the power needed for rotating and especially accelerating the rollers when not loaded 
is less due to the reduced weight. 
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The present invention also relates to use of a conveying device as disclosed above for 
handling goods, luggage, parcels and the like in air planes, cargo bases, trains, ships, 
trucks or other vehicles, storage facilities, warehouses, auction lines and the like. 
The invention will now be described in detail with reference to the accompanying 
5 drawing, wherein 



fig. 1 illustrates a preferred embodiment of a conveying device, 

fig. 2 illustrates the preferred embodiment of fig. 1 from another angle, 

fig. 3 illustrates a detailed section of a conveying element, 

10 fig. 4 illustrates the twisting ability of the conveying device, 

fig. 5 illustrates details of a conveying element without rollers, 

fig. 6 illustrates details relating to the hinge and articulation joints, 

fig. 7 illustrates the flexing abilities of the conveying device, 

fig. 8 illustrates a different embodiment with a cut-away section of the chain box 

15 element, 

fig. 9 illustrates a plane view of fig. 8, 

fig. 10 illustrates a different embodiment with a cut-away section of the chain box 
element, 

fig. 1 1 illustrates an embodiment with belt drive, 

20 fig. 12 illustrates an embodiment with cardan and worm gear, 

fig. 13 illustrates an embodiment with a torque resistant member and worm gear, 

fig. 14 illustrates an embodiment with electrical motor means inside the rollers, 

fig. 15 illustrates an embodiment where the conveying device is arranged in a guide 
rail. 



25 



In fig. 1 and 2 is illustrated an embodiment of the invention wherein a conveying de- 
vice 1 comprises a number of conveying elements 2. 



Each conveying element 2 comprises two transport rollers 3 and a chain box element 
30 4. The conveying elements 2 are assembled in articulate manner to a neighbouring 
conveying element by the articulate joint 5, which will be further described with refer- 
ence to fig. 6. 
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Each chain box element further comprises a hinge mechanism 6 which makes it possi- 
ble to incline, respectively decline, the gradient of the conveying device. 



The conveying device is furthermore supplied with support structures 7. The support 
5 structure serves to relieve the chain box element of some of the stresses and loads aris- 
ing when items are conveyed on the transport rollers in that the transport rollers are, in 
addition to being supported in the chain box element, also supported by a bearing 
structure 8 provided in the support structure 7. 

10 In this particular embodiment the support structure is also provided with support 
means in the shape of wheels such that the entire load from the conveying device and 
items carried on the conveying device is not supported solely on the chains box ele- 
ments 4, but may also be supported by the support structure via the wheels 9. The 
wheels 9 may, as illustrated with reference to fig. 2, be arranged such in connection 

15 with the support structure 7 that the chain box element 4 is elevated from the carrying 
surface such that the entire load from the conveying device and items carried on the 
transport rollers are supported solely on the wheels 9. 

In fig. 3 is illustrated one single conveying element 2 according to the invention. 

20 

The connection between two adjacent conveying elements 2 as illustrated in fig. I may 
be achieved by the articulate joint which will be explained with reference to fig. 3. 
Each conveying element 2 comprises a ball structure 10 at one end. At the opposite 
end gripping means 1 1 are provided. The gripping means 1 1 are shaped as two ring 
25 members 12, 13 such that the ball structure 10 will be accommodated between the two 
ring members 12,13. In this manner one conveying element 2 may be flexed in a plane 
parallel to the transport plane defined by the top surface of the transport rollers 3 in 
that the two ring elements 12, 13 do not hamper the rotation of the ball structure 10. 

30 In this embodiment means has been provided in order to limit the amount of relative 
rotation between two adjacent conveying elements. This limitation is necessary in or- 
der to avoid that transport rollers 3 of two adjacent conveying elements 2 come into 
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contact and thereby, due to the friction, hinder rotation of the transport rollers 3 and 
thus the ability of the conveying device to convey items along the transport surface. 

The means comprises co-operating parts, the ball structure and the ring members. In 
5 the ball structure a cut-out section 14 is provided on both sides of the ball structure. 
Corresponding to the cut-out section 14 on the ball structure, the ring members are 
provided with notches 15 such that the notches are smaller than the cut-out sections 
14, whereby the ball section may rotate in relation to the ring members until they come 
into contact with the notches 15. By dimensioning cut-out sections 14 and the notches 
10 15, the amount of flexing allowed by the single conveying elements in relation to a 
neighbouring conveying element may be designed according to circumstances. 

In order to allow the transport surface of the conveying device 1 to twist, the ball 
structure is further provided with a limiting flexing member 16 provided in its upper 

15 part and lower part (not shown). In the ring members corresponding cut-out sections 
17 are provided. In order to allow for relative movement between the section 16 and 
the cut-out section 17, the diameter of the cut-out section 17 is larger than the limiting 
section 16 on the ball structure 10. Again, by designing the difference in size the 
amount of twist allowed in the conveying device may be pre-designed. In fig. 4 is il- 

20 lustrated a view of a conveying device which is twisting by the articulate connection 
as described above. 

The mechanism for allowing twisting may also allow the transport surface to be in- 
clined or declined, i.e. it allows for the conveying device to provide for an upward or 

25 downward going slope although it may be limited. In order to improve this feature, a 
hinge-like construction 18 is provided in the chain box element 4. The construction 
and functioning of this hinge-like construction 18 will be explained in further detail 
with reference to figs. 5 and 6. In the embodiment of the invention where a hinge is 
provided, the cut-out section 17 may be oval, having its longer dimension perpendicu- 

30 lar to the centre line of the conveying device. Hereby it is achieved that relative twist- 
ing between adjacent elements is facilitated, and a very steady and firm connection is 
provided. The hinge provides only for inclination or declination of two adjacent ele- 
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ments and therefore has no detrimental effect on the stability of the entire conveying 
device. 

In figs. 5 and 6 the transport rollers as well as the wheels are not illustrated. The chain 
5 box elements comprise two sections 4a and 4b, which together form the hinge. In the 
part 4b, two ring sections are provided 19, 20. The inner diameters of these two ring 
sections 19, 20 is slightly larger than the outer diameter of corresponding circular pro- 
trusion 21, 22 provided on the chain box element 4a (see fig. 6). 

10 In principle, the relative rotation between the two parts 4a and 4b could be unlimited, 
but in order to limit the relative rotation and thereby minimize the risk of breakage and 
unintended use or positioning, a limiting mechanism has been incorporated as illus- 
trated in figs. 5 and 6. This limiting construction is in principle equivalent to the turn- 
ing principle incorporated between the ball structure and the gripping means relating 

15 to the turning and twisting possibilities of two adjacent conveying elements. On the 
chain box element part 4b is provided a recess 23 and, corresponding to the recess, a 
notch element 24 is provided on the ring element 22. When the parts 4a, 4b are assem- 
bled, the notch 24 will fit inside the recess 23 such that the relative rotation between 
the two parts 4a and 4b is limited through the travel of the notch inside the recess 23. 

20 

By combining the articulation possibilities as described above with reference to fig. 3, 
4, 5, 6, the entire conveying device is able to follow a path as illustrated in fig. 7. Al- 
though this part would never be useful or desirable in reality, the object of the figure is 
to illustrate that the conveying device according to the invention has a large degree of 
25 freedom, whereby the use of such a device having these inventive constructions and 
principles provides for the possibility of using such a device in a multitude of applica- 
tions. 

In fig. 8 and 9, an alternative embodiment of a conveying device according to the in- 
30 vention is illustrated. The transport rollers 3 are in this embodiment shaped such that 
ring elements 25 alternate with valleys 26 along the extension of the transport rollers. 
In the illustrated embodiment the rings 25 have varying and decreasing diameters the 
closer to the chain box element they are positioned. In this maimer, a conical transport 
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roller 3 is achieved comprising only a limited amount of roller surface contacting the 
goods to be transported on the conveying device. Obviously, the rings 25 and valleys 
26 may be given any desirable relative sizes and/or the rings may have equal diameters 
as a matter of choice for the skilled person. By further configuring the transport rollers 
5 such that on a first roller a valley 26 is provided outermost followed by a ring 25 fol- 
lowed by a valley 26, etc. On the adjacent roller a ring 25 is arranged outermost fol- 
lowed by a valley 26 followed by a ring 25, etc. As the conveying device is bent, as 
illustrated with reference to fig. 9, the ring 25 will fit inside the valley 26 provided in 
the adjacent conveying element. 

10 

In figs. 3, 4, 5, 6 and particularly in fig. 8, the drive means provided in order to rotate 
^ the transport rollers is illustrated as a series of gear wheels 27. With special reference 
to fig. 10 the transport rollers and part of the chain box element have been cut away in 
order to expose the gear wheels 27 and the axles 28 of the transport rollers. In order to 

15 allow for the twisting and turning movement of the conveying device, special gear 
wheels 29 having a ball-like shape are provided internally in the ball structures 10. 
The axles 28 may either be independent, i.e. the gear wheels are arranged around the 
axles 28 may in fact be a doubled wheel construction such that it is possible to allow 
one axle to rotate faster than the other. Also, the interface between the gear wheel and 

20 the axle may be of the type where the axle can freely rotate in one direction and can be 
propelled in the opposite direction. 

In fig. 1 1 an embodiment of the invention is illustrated where the rotation of the trans- 
port rollers 3 is facilitated by the provision of belt drives. The transport rollers 3 may 
25 in place of the chain box element be provided with two belt wheels 30, 31 arranged 
side by side on the axle of the transport roller 3. A belt 32 is arranged between adja- 
cent belt wheels such that the propulsion is transferred via the belt from one transport 
roller to the adjacent transport roller. 

30 In this embodiment the chain box element may be avoided and the connection between 
two adjacent conveying elements 2 may be in the shape of a simple wire connection 32 
and an assembly bolt 34 or the like. 
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In fig. 12 is illustrated an embodiment of the invention where the drive means is in the 
shape of a cardan drive or universal drive which may be arranged inside the chain box 
member. In order to illustrate the arrangement of the drive means, a portion of the 
chain box element has been cut away for illustration purposes. The cardan drive 35 
5 will by means of a worm drive 36 effect the rotation of the transport rollers 3 in order 
to achieve the inventive advantages of the present invention. 

Turning to fig. 13 the cardan drive has been replaced by a torsion-stiff, flexible mem- 
ber, i.e. a member which, when exposed to a turning movement, will transfer this 
10 movement throughout the length of the cable, but will be flexible when bent. The tor- 
sion cable 37 transfers the rotation via the worm drive 38 to the transport rollers 3. As 
was the case with the embodiment of the invention illustrated in fig. 12, part of the 
chain box element has been cut away for illustration purposes. 

15 In fig. 14 an embodiment is illustrated where inside each transport roller an electrical 
drive means is provided. The electrical caballing 39 is arranged such that it extends 
outside the transport roller through the bearing arrangement 8 fixed in the support 
structure 7. 

20 When loading or unloading luggage in the airports from an aircraft, the luggage is 
transported from the loading opening in the aircraft to the luggage trailer placed on the 
ground by means of a transport conveying device. This transport conveying device is 
usually a small truck on which a conveying belt is built on top of the truck such that 
the top of the conveying belt has a more or less horizontal section which may be verti- 

25 cally adjusted such that the top plane of the conveyor may be brought to an equal level 
as the floor in the loading bay of the aircraft. In this manner, it is relatively easy to 
move the luggage out of the hold of the aircraft onto the conveyor belt and thereby 
convey it to the trolley placed on the ground. The trolley will, thereafter, take the off- 
loaded luggage to the luggage/baggage conveyor from which the passengers can re- 

30 claim their luggage. 

With the present invention, however, as illustrated in fig. 15, it is possible to arrange 
the conveying device according to the present invention underneath the conveying 
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device for transporting the luggage from the cargo hold to the luggage trolley placed 
on the ground. This is done by arranging a box-like structure underneath the conveyor 
such that the conveying device according to the invention can slide out of and into this 
box-like structure. For this purpose, a guide rail 40 is arranged inside the box such that 
5 the chain box elements 4 of the conveying device according to the invention may by 
means of guidance rollers 41, 42 roll inside the guide rail 40 such that it is relatively 
easy to eject or insert the conveying device into the conveyor. As the conveying device 
1 is pushed out of the box-like structure underneath the conveyor by guiding the guide 
rollers 41, 42 along the guide rail 40, the rollers 9 arranged on the support structure 7 
10 will roll on the floor of the cargo hold and as explained above, it will be possible for 
the personnel working in the cargo bay to manually manipulate the conveying device 1 
into a proper position. 

The advantage of the embodiment illustrated in figure 15 may especially be seen in the 
15 provision of the central guidance roller 42. The central roller will adjust and guide the 
guidance rollers inside the guide rail 40 such that even if the very flexible roller should 
have a tendency to become stuck in the guide rail 40, the guide roller 42 will make 
sure that this does not happen in that the chain box 4 will be centralized in relation to 
the guide rail 40 such that the guidance rollers 41 always will be able to roll freely. 
20 The guidance roller 42 has a diameter which is slightly smaller than the distance be- 
tween the two sections of the guide rail 40 such that it will be able to roll freely either 
on the right hand side or left hand side portion of the guide rail 40. It should also be 
noted that the guide rail 40 is mounted on a structure (not illustrated) such that the 
guide rail 40 is fixed in relation to the movable conveying device 1 according to the 
25 invention in order to allow the conveying device 1 to be extracted or inserted in the 
guide rail 40 depending on circumstances. 

Although the conveying device 1 in this embodiment has been equipped with guidance 
rollers 41 for interaction with the guide rail 40 arranged in the conveyor which is tradi- 
30 tionally used in the airports for moving luggage into or out of hold of airplanes, it 
should be noted that other means for guiding the conveying device according to the 
invention into or out from the position in the conveyor may be used. For example, 
instead of the guidance rollers 41 and the guide rail 40, the wheels already equipped 
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on the support structure 7 may be arranged in suitable rails in the conveyor for guiding 
the conveying device 1 into or out of the hold of the aircraft. 

One important aspect of the conveying device according to the invention is the provi- 
5 sion of the chain box 4. The chain box is hollow as indicated in fig. 15 by reference 
number 43. Within the hollow space of the chain box which is through going such that 
one long cavity is formed between adjacent chain boxes in a conveying device, the 
different means for powering the rollers, wires etc. may be placed in this through go- 
ing cavity. The installations are in this way shielded from the surrounding environ- 
10 ment and protected by the chain box 4. Access may be gained to the chain box for ex- 
ample by removing a lid which may advantageously be placed in the bottom part of 
the chain box such that access may be gained to the installations inside the hollow 
space 43. 

15 Another important aspect is that should one or more of the independent conveying 
elements fail, for example, due to excessive wear on the rollers, defaults in the motor, 
or general breakage, it is possible without completely disassembling the entire convey- 
ing device to replace one conveying element simply by removing the lid and thereby 
gaining access to the hollow space 43 and attaching the motor means after which the 

20 conveying element may be removed and a new probably functioning conveying ele- 
ment may be installed in its place. 

Although various specific embodiments of the invention have been explained above, it 
is within the scope of the present invention that features from one specific embodi- 
25 ment may be combined with features from a different specific embodiment. Likewise, 
other means for driving the transport rollers which may be adapted to one or more of 
the constructions described above or which are adaptable such as for example a hy- 
draulic drive are contemplated within the present invention. 
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